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REMOTE CONTROLLED INTELLIGENT 
LIGHTING SYSTEM 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to the ?eld 
of control systems for lighting devices and, in particular, to 
a neW and useful electronically addressable lighting device 
and a user-actuable infrared (IR) or radio frequency (RF) 
protocol addressing system for programming and recalling 
different states and poWer intensity levels of one or more 
electrical devices in one or more Zones for the creation of 
one or more lighting scenes. 

BACKGROUND OF THE INVENTION 

[0002] In many lighting applications, there is a single light 
or plurality of lights that needs to be controlled individually 
(one unit at a time) or in groups (several units “grouped” 
together) or all the lights simultaneously. Among the instal 
lations Where there is such a requirement are residential 
track lighting containing a plurality of individual light heads 
attached to a poWered metal track mounted in ceilings and 
or Walls; ceiling lighting having a plurality of lights such as 
factory and of?ce illumination; artWork lighting in Which a 
single artWork needs to be illuminated; points of purchase or 
display of items in retail stores; and, theater lighting appli 
cations. 

[0003] In recent years many different remotely actuated 
devices for controlling lights, speci?cally dimmers, have 
been offered in different versions and con?gurations. Every 
one of these devices needs to have a unique identity, or 
address, so it can be individually or collectively controlled. 
A draWback to these knoWn lighting devices is that the 
addresses of the devices must be set manually using dual 
in-line package (DIP) sWitches, binary, hex rotary sWitches, 
or thumbWheel sWitches. While any these types of sWitches 
are Widely used, they are usually expensive, physically big, 
cumbersome and dif?cult to set. While DIP sWitches offer 
the most economical solution for setting the address of the 
device, they need to be set in binary base, Which requires the 
person setting the address to knoW binary math, or to use 
charts explaining hoW to set the sWitches for a certain 
address. In addition, a (n) number of sWitches Will only 
alloW to set any combination of up to (2)n different addresses 
(ie 8 sWitches Will only alloW the use of up to 256 devices). 
In order to change the address of a particular device or a 
group of devices, these sWitches must be reset in the proper 
con?guration for the neW address. When the lighting devices 
have been mounted on ceilings, high Walls, ?y roads or any 
other location many feet above the ?oor, this can present a 
problem. When these lighting devices are mounted in 
recessed locations or ?xed spots, this difficulty is increased. 
The address sWitches may also be obstructed by other 
objects as Well, such as the mounting bracket for the lighting 
device, further increasing the dif?culty of changing the 
address of the device. 

[0004] In addition, While there are many different stand 
alone dimmers to be used With plug-in lamps, for tempo 
rarily or permanently connected lighting devices, none 
offers a self contained unit, containing both the remotely 
actuated dimmer and the lighting device. 

[0005] One knoWn system for addressing light dimmers 
(US. Pat. Nos. 6,175,201 and 6,369,524) relies on a DMX 
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512 protocol controller to output a plurality of channels in 
sequence. This is useful for an installation Where many 
lights need to be adjusted, but it is too complicated a device 
When only a feW single units need to be adjusted. There are 
any number of addressable control devices and a DMX 
protocol controller coordinates and sets the values of these 
devices. Generally, the DMX Controllers has 512 channels, 
and each channel has up to 255 discrete amplitude levels. 
The amplitude level of each channel is independent of the 
amplitude levels of the other channels. All 512 channels are 
continuously broadcast in series and a ?xed time period T 
passes betWeen each broadcast of the 512th channel. One or 
more of the control devices is put into the programmable 
mode. The DMX Controller is set so that all channels have 
a Zero amplitude, except for the channel Which corresponds 
to the desired address. When the signal is noW sent from the 
DMX Controller, the electronic address in this programming 
mode Will be set to the non-Zero channel. Then, the control 
signal is ended and the control devices are sWitched back to 
the operating mode. In this manner the electronic address of 
each control device can be set and a group may even have 
the same electronic address. 

[0006] Bryde (US. Pat. No. 6,300,727) remotely controls 
the state and poWer level of the electrical device. Mechanical 
type sWitches are used to set the address. Therefore, the 
address cannot be set remotely, Which is one of the main 
points and objects of the herein invention. 

[0007] Therefore, there is a need for a simple easy to use 
device and system for quickly and easily setting the param 
eters of an addressable lighting ?xture or group of ?xtures. 
Another need in the industry is for a sWitchless addressing 
mechanism, so that the lighting devices can be repro 
grammed more easily and ef?ciently 

SUMMARY OF THE INVENTION 

[0008] It is an object of the present invention to provide an 
electronically addressable lighting device that can be used 
With an infrared (IR)/radio frequency (RF) remote control to 
remotely set preset value of the device, such as the intensity 
level of the light to any desired level from an “off” state (0% 
output light) to a full maximum intensity (100% light 
output). 
[0009] A further object of the invention is to provide a 
method for using a user-actuable remote controller to 
remotely set the address of one or any number of installed 
lighting devices, to avoid the use of multiple sWitches on 
each one of the lighting devices. 

[0010] Another object of the invention is to provide a 
method for setting a single or multiple groups of lights to 
any desired level of light intensity, thus creating, storing and 
later recalling single or multiple scenes in order to create 
different illuminating effects. 

[0011] It is a further object of the invention to provide a 
method for retro?tting existing track light systems, for 
professional, commercial or residential lighting systems, in 
order to provide individual addressing to control, store and 
recall light intensities for each one of the individual light 
heads mounted on such track light systems. 

[0012] A further object of the invention is to provide a 
method for setting and storing a certain light level on each 
one of the individually mounted lighting devices, Whether 
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mounted on the same light track, in recessed lights or in Wall 
mounted lights. Upon removal of the poWer to each one of 
the lighting devices (for example by turning of the light 
sWitch poWering the device or plurality of devices) and later 
restoring the poWer to such device(s), the intensity of each 
one of these device(s) Will return to the latest set level of 
intensity. For instance, in illuminating artWorks in museums 
or items for sale in retail stores, once the poWer is turned on 
to the lighting device, it Will return automatically to the 
latest level of light intensity set in each one of the devices 
prior to the poWering it off. 

[0013] It is a further object of the invention to provide a 
method for de?ning, storing, editing, modifying and latter 
recalling scenes in a user-actuable IR/RF remote control. 

[0014] Another object is to provide a sWitchless address 
ing mechanism for each lighting device. 

[0015] Accordingly, the invention has a user-actuable 
IR/RF remote control unit capable of generating and trans 
mitting (a) a programming mode for setting the address and 
(b) a Working mode for transmitting control signals on the 
set address and correspondingly setting the desired intensity 
level of light intensity. The addressable device may have the 
address set and changed locally (manually) or remotely 
using the remote control to sWitch modes. 

[0016] In prior art devices, the electronic address of 
addressable light dimmers and devices has been set using a 
plurality of sWitches. Thus, once the device is positioned in 
place, its address may not be easily changed if access to the 
device is restricted. 

[0017] According to the invention, the electronic address 
for each lighting device can be set electronically from the 
remote controller. Each lighting device (or light dimmer) 
being controlled by the remote control has an electronic 
address Which is set and is preferably unique to that device, 
and has an electronic circuitry that can receive infrared or 
radio frequency signals, and decode and interpret the com 
mands being sent to a speci?c address. Each device Will then 
decode the address being sent by the remote control. If this 
address matches its oWn unique address, the lighting device 
Will then continue decoding the command(s) and execute 
them, for example, by setting its oWn light intensity level to 
the requested level. Thus, all other devices that do not match 
the address sent by the remote control device Will ignore the 
folloWing commands. 

[0018] One embodiment of the present invention includes 
a remote control unit, Which generates an infrared or radio 
frequency encoded signal in a speci?c format. It includes a 
digital display (such as a vacuum ?uorescent tube, a liquid 
crystal or a light emitting diode type) to visually commu 
nicate With the person operating the system. A microproces 
sor generates the proper encoded signal and error correction 
protocol. By means of a keyboard or keypad the user is able 
to set the address of each one of the lighting devices. This 
system also alloWs you to create, store and latter recall 
scenes; to access individually each one of the addressable 
lighting devices of the system; and, to globally access all the 
devices present on the system and set any desired intensity 
level. 

[0019] Further, it includes non-volatile memory to store 
and recall the oWn device’s address, scenes, or groups of 
lights, or individual lights With its corresponding intensity 
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levels. A scene is a group of lights With each light having a 
unique address With an associated unique intensity level. 
This group, or scene, can de?ne only one unique device or 
a plurality of devices, each having a unique intensity level 
attached to it. In addition, the remote control unit can 
program a lighting level to each one of the lighting devices. 
The latest intensity level sent by the remote control to each 
unique address is then stored in the lighting device for later 
recall, such as if the poWer is interrupted to the device. 

[0020] It also includes the capability of sending a global 
signal to simultaneously access all the lighting devices, 
regardless of their unique address. This feature is useful if 
the person operating the system desires to turn all the lights 
on to full intensity—such as in the case of a ?re emer 

gency—or turn all the lighting devices off, or to any desired 
light intensity, Without the need of creating a special scene 
to de?ne this speci?c global state, and thus eliminating the 
need of sequentially transmitting the information to each one 
of the lighting devices. This remote control also includes the 
capability of detecting and informing the person operating 
the system of a loW battery condition, Which may render the 
remote control unusable. 

[0021] Another embodiment of the present invention 
includes the lighting device itself Which in fact is a light 
connected to an intelligent, microprocessor controlled dim 
mer, all contained in one pluggable unit or in tWo separate 
units. It contains a receiver capable of receiving and decod 
ing infrared signals, or radio frequency signals, or a com 
bination of both. A mechanical or electronic or magnetic or 
light sWitch sets the unit into “learning” mode, so its unique 
oWn address can be remotely programmed. By depressing 
and holding the sWitch doWn for a feW seconds, the unit Will 
enter the “learning” or programming mode and Wait for a 
signal from the remote control to set its oWn unique address. 
When the user rapidly depresses this sWitch a number of 
times (for example 10 times), the unit oWn address can be 
locally set (in this example to address 10). Instead of using 
a mechanical sWitch, a light-detecting sWitch can be used. 
When this light-detecting sWitch (such as an infrared light 
detecting diode) detects a single directionally transmitted 
light pulse of a predetermined length of time, it Will enter the 
learning mode, and then the remote control can remotely 
program the address of the unit in learning mode. This 
“pulse” of light should be long enough so the transmission 
of the digital infrared encoded signal transmitted by the 
remote control Will not accidentally set the unit into learning 
mode. It should also be very directional, so only one lighting 
device at a time can be set into programming mode, Without 
setting any adjacent unit into programming, or learning 
mode. An example for this method can be a laser pointer 
directed at the desired unit for a feW seconds. Once the 
addressable lighting device is ?ooded for a feW seconds, it 
Will enter into learning mode. Yet another example of a 
sWitch for programming can be a reed sWitch, or hall effect 
sWitch (solid state magnetic actuated sWitch). When a ?xed 
magnet is physically positioned next to the unit, the unit Will 
enter into address learning mode. This method is useful 
When the lighting device to be programmed is in a difficult 
area to access. By using an extension pole With a small 
magnet attached to the end of the pole, the unit can then be 
set to further learn its address sent by the remote control. 



US 2005/0231 134 A1 

[0022] This embodiment further includes a small light 
emitting diode (LED) of any desired color to indicate the 
status of the unit, for example as folloWs: 

[0023] (a) SloWly, steadily ?ashing—the unit is in 
learning mode Waiting for the remote control to 
instruct its oWn address, and, once the address is 
received, the light goes off, indicating that the unit’s 
oWn address Was successfully received and stored. 

[0024] (b) Rapidly ?ashing—the unit is in normal 
operation mode, and receiving a command instruc 
tion that matches its oWn address—in other Words, 
the unit is being “talked to”. The LED Will ?ash only 
When packets of information are properly sent and 
received from the remote control. 

[0025] (c) Steadily ON all the time—the unit is 
poWered on. 

[0026] This embodiment includes a microcontroller to 
decode, interpret and process all the information. It includes 
a non-volatile memory Which stores and retrieves its oWn 
address, other needed information (such as minimum inten 
sity level that the unit can be set to), the latest intensity level 
received by the unit, and scene information as explained 
beloW. This level is to be recalled and set once poWer is 
eliminated and later restored. The device includes a Zero 
crossing detector to synchroniZe the dimmer. A poWer sup 
plies poWer to the electronics. To control the poWer deliv 
ered to the light, it includes a poWer stage. A mechanical 
mount is used to attach to an existing lighting track, or Wall, 
or electrical box, or ceiling, or dropped ceiling. There is also 
the lamp, Whose intensity is to be controlled. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] For the purpose of illustrating the invention, ref 
erence is made to the accompanying draWings. It is being 
understood, hoWever, that this invention is not limited to the 
precise arrangements and instrumentalities shoWn. 

[0028] FIG. 1 is a schematic representation of one type of 
typical layout of a control system of the type used in the 
invention. 

[0029] FIG. 2 is a schematic representation of one type of 
addressable lighting device used With the invention. 

[0030] FIG. 3 is a perspective vieW of one type of 
user-actuable remote control device used With the invention. 

[0031] FIG. 4 is a block diagram of the major internal 
components of one type of remote control device used With 
the invention. 

[0032] FIG. 5 is a block diagram of the major internal 
components of one type of addressable lighting device used 
in the invention. 

[0033] FIG. 6 is a schematic representation of one type of 
serially transmitted data protocol used With the invention. 

[0034] FIG. 7 is a schematic representation of a more 
advanced type of serially transmitted data protocol used With 
the invention. 

[0035] FIG. 8 and FIG. 9 are a How chart, describing one 
type of softWare used to operate the remote control device 
used With the invention. 
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[0036] FIG. 10 is a vieW of one type of screen of display 
With the unit in Manual Mode. 

[0037] FIG. 11 is a vieW of one type of screen of display 
With the unit in Scene Mode. 

[0038] FIG. 12 is a vieW of one type of screen of display 
With the unit in Edit Scene Mode. 

DESCRIPTION OF THE INVENTION 

[0039] As represented in FIG. 1, the layout of a control 
system, of the type used in the invention, comprises an 
infrared or radio frequency generating remote control device 
400 used to sequentially transmit data to all or any one of the 
addressable lighting devices 205, each one containing a light 
source 208 used to illuminate an area. These devices 205 are 

to be mounted in electrical boxes in Walls or ceilings. 
Another variation is that they can be mounted in existing 
track lighting systems 203 manufactured by a variety of 
manufacturers such as Lutron, Lightolier, Leviton, and many 
others, effectively converting a simple lighting system into 
a sophisticated, innovative and individually addressable 
system Which can noW enable the user to create special 
effects by adjusting different levels of intensity of each one 
of the lights in the same lighting track. A particular advan 
tage of this retro?t installation is that existing Wiring can 
effectively be used, avoiding the expense of running special 
or additional Wiring. In such a Way, for example, inside the 
same room different areas of illumination can be created, 
such as a semi-dark resting area, a bright reading area or any 
other special effect as desired by a lighting designer. As 
mentioned, remote control device 400 can generate either an 
infrared signal (IR), or radio frequency (RF) signal, or a 
combination of both Which Will transmit and carry the 
information to a single or plurality of addressable lighting 
devices 205. Each one of these devices 205 Will then in turn 
decode and analyZe the incoming data generated by remote 
control 400. If the address of the unit matches the address 
sent by the remote control 400, the unit 205 Will then decode 
and accept the command of the incoming data, and then set 
the intensity level of light 208 commanded by the remote 
control 400. It should be noted that the remote control unit 
400 itself is knoWn in the market and has been used in other 
lighting applications, and is not the subject of this herein 
patent application. It is identi?ed, solely as being one of the 
components of the herein neW and unique lighting system 

[0040] One type of addressable lighting device 205 used 
With the invention is shoWn in FIG. 2. There is an infrared 
detecting sensor 402. It should be mentioned that this sensor 
can be a radio frequency antenna instead of an infrared 
detector, or a combination of both. This sensor 402 detects 
any incoming signal transmitted in the air and converts it 
into a digital signal for further analysis by a built in 
microcontroller as Will be explained beloW in detail. Pro 
gramming sWitch or sensor 405 is used to set the unit into 
programming or learning mode, in Which the unit enters into 
a programming state that enables the remote control to set 
the device’s unique identifying address. In this Way, a single 
electronic sWitch is used, instead of using a plurality of DIP 
sWitches, rotary sWitches or thumbWheel sWitches, to set the 
address of the lighting device. In other Words, it is a 
sWitchless addressing mechanism in that mechanical 
sWitches are not used for setting the address of the lighting 
device. 
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[0041] Yet another useful characteristic of this method is 
that there is no limitation on the amount of different 
addresses that can be assigned to the unit. Large monetary 
savings and physical real estate are achieved by using this 
method of address setting. Operator errors are also mini 
miZed While setting the device’s address. This programming 
sWitch 405 can be implemented in several Ways. It can be a 
mechanical sWitch or pushbutton, easily accessible. By 
depressing this button for a feW seconds, the unit Will enter 
into a learning mode. It is desirable to have to hold the 
button depressed for a feW seconds in order to prevent 
inadvertently setting the unit into learning mode While 
physically manipulating the unit, for example While cleaning 
it, replacing the light bulb 208 or just during orientation of 
the light source. Yet another implementation of this sWitch 
is by using a light-detecting sWitch, Which once illuminated 
for a feW seconds Will then instruct the unit to enter into the 
programming mode. The light source used to actuate this 
method needs to be very directional in order to avoid 
adjacent undesired units entering into programming mode. It 
also needs to be very strong so that the device Will not 
confuse changing ambient light as a command to enter into 
programming mode. A typical device to actuate this type of 
light sensitive sWitch Would be a laser pointer. 

[0042] Another useful type of sWitch that can be used is a 
hall effect sWitch or reed sWitch. This type of sWitch mimics 
the closure of a mechanical sWitch upon detection of a strong 
magnetic ?eld, such as the proximity of a small permanent 
magnet. Advantages of using this type of sWitch are that the 
sWitch can be hidden inside the unit, and only a person 
knoWing its location and also possessing a magnet can 
reprogram the unit. Yet another advantage is that, if the 
addressable lighting device 205 is positioned in a dif?cult 
place to access, a long pole With a small permanent magnet 
can be used to reach to the device and set it into program 
ming mode. LED 408 (or any suitable visual indication 
device of any type) provides visual indication of the status 
of the unit. A steadily sloW ?ashing rate (of approximately 
one ?ash per second), for example, indicates that the addres 
sable lighting device has been set into programming mode, 
as explained above, and is ready to accept a neW address. 
Once a neW address has been sent from the remote control 
device, and successfully accepted by the receiving device, 
the LED 408 stops ?ashing and the neW address is saved in 
non-volatile memory forever, or until a neW address is 
assigned to the device as explained. It is important to 
emphasiZe that this address is saved even if the poWer to the 
device is removed. Yet another type of indication is When the 
LED ?ashes rapidly, indicating that the device is being 
addressed, and is successfully decoding the incoming sig 
nals from the remote control. Only those units being 
addressed Will ?ash. An exception to this case is When all the 
units are globally accessed, as Will be explained latter. In this 
case, all the units Will ?ash rapidly. Another indication of the 
LED is to stay steadily on indicating that the addressable 
device 205 is poWered up and ready to accept commands. 
Light source 208 can be of any type, incandescent, halogen, 
?uorescent or solid state type (such as a cluster of LED’s). 

[0043] An example of hoW to set the address of a certain 
device to number 123 folloWs: actuate the programming 
sWitch (of any type described above) 405 until LED 408 
?ashes sloWly (at an approximate rate of 1 ?ash per second). 
Programming sWitch 405 can noW be released. Set the 
remote control 400 to “talk” to unit 123, and send any 
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intensity level (i.e. 50%) to the device in program mode. 
Device 205, since it is in program—or address learning 
mode—Will then decode any incoming signal and interpret 
the address sent as the self address. Once this address is 
obtained, it Will then be saved in non-volatile memory as the 
device’s oWn identity. 

[0044] This programming method described in the inven 
tion can be used to set multiple units to the same address. In 
the last example, if more than one unit Were to be set into 
programming mode, those in programming mode Would 
then assign address 123 to themselves. 

[0045] Yet another characteristic of device 205 is that it 
can optionally include an internal timer With a preset timing 
(for example 20 seconds) that reverts the device from 
programming mode (if it Was in that mode) to normal 
operating mode if no valid programming address Was 
received and decoded from the remote control Within that 
period of time. 

[0046] One type of user-actuable remote control device 
used With the invention is shoWn in FIG. 3. Infrared or radio 
frequency transmitting device 80 is positioned in the top of 
the remote controller (or at some other convenient outer 
surface location). If the transmitting device is of the infrared 
type, a direct line of sight to the device needs to be 
established. Therefore, this is one of the preferred locations 
for this type of transmitting device. Liquid crystal display 
(LCD) 90 (or any other type of alphanumeric or numeric 
display) is used for con?rmation of commands entered, and 
to display any useful information pertaining to the system, 
such as intensity assigned to each one of the channels, 
maximum number of channels in the system, loW battery 
indication, etc. SWitches 91 to 97 are used to enter infor 
mation into the remote control and are multifunction. A 
quick taping of a key Will increment/decrement one value at 
a time. If sWitch 91 or 94 is held on, the key Will increment/ 
decrement respectively and automatically the value (scroll 
ing). 

[0047] SWitch 93 (ADDRESS+) increments the channel 
number up to the maximum number of channels de?ned in 
the system (this number can be programmed in the remote 
control). For simplicity, We Will call this number chMAX. 
Once the channels is incremented above chMAX, it Will 
automatically Wrap back to channel number 1 and so on. 
SWitch 92 (ADDRESS—) decrements the channel number in 
a similar manner. Once channel 1 is reached, if decremented, 
the controller Will automatically Wrap back to chMAX. 

[0048] SWitch 91 (LEVEL+) increases the intensity of 
light for a given channel (possible values are 0% to 100%). 
SWitch 94 (LEVEL—) decreases the intensity in a similar 
manner to sWitch 91 for any given channel (possible values 
are 100% to 0%). 

[0049] SWitch 95 (MANUAL) sWitches betWeen 
MANUAL mode and SCENE mode. In MANUAL mode 
each channel can be independently accessed, set and recalled 
as Wished. SCENE mode Works on clusters of addressable 
lighting devices. For example, SCENE 5 can have assigned 
only devices 1, 3 and 5 to light intensities of 12%, 24% and 
30% respectively. Once SCENE 5 is recalled, by pressing 
the corresponding key 5 on the SCENES sWitch group 99, 
all those devices With address 1 Will go to 12% light 
intensity, all those With address 3 to 24%, all those With 
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address 5 Will go to a light intensity of 30%. The rest of all 
addressable devices Will turn off. This mechanism alloWs 
creating any desired illumination effect. It is important to 
clarify that scenes have been Widely used in many lighting 
and theatrical applications, and it does not pertain to the 
scope on this invention. 

[0050] SWitch 96 (FAST), When used in combination With 
sWitch 91 (LEVEL+), Will set the intensity of the desired 
channel to 100% (full on) Without the need of scrolling 
thorough all the intermediate values. Yet sWitch 96, When 
used in combination With sWitch 94 (LEVEL—) Will set the 
intensity of the desired channel to 0% (off). SWitch 97 
(GLOBAL) alloWs to set all the addressable lighting devices 
205 to any intensity (as set by sWitches 91 and 94) regardless 
of the different unique addresses de?ned in the system. By 
using sWitches 97 (GLOBAL) sWitch 96 (FAST) and either 
sWitches 91 (LEVEL+) or 94 (LEVEL—) all the lighting 
devices can be simultaneously be turned on (ie in an 
emergency situation) or off respectively and as desired. 

[0051] There is a cluster of sWitches 99 to recall and edit 
scenes, each one corresponding to a different scene. Editing 
of scenes is beyond the scope of this invention, thus it Will 
not be explained in the invention. SWitch 98 (SAVE 
SCENE) is used in order to store scenes locally in addres 
sable lighting device 250 in a more advance con?guration. 
This more advance con?guration of the invention Will be 
explained in detail for FIG. 7. 

[0052] The major internal components of one type of 
remote control is shoWn in FIG. 4 and encompasses infrared 
or radio frequency emitting device 410. This transmitter 
transmits the information to all the addressable lighting 
devices present in the system. Microcontroller 420 is 
responsible for all the housekeeping, keyboard (or keypad) 
430 management (sWitches 91 to 99), user interface, display 
90 management, poWer supply 450 monitoring and digital 
encoding of the signals to be transmitted to devices 205 by 
transmitter 410. Non volatile memory 440 keeps the con 
tents of all manual levels, maximum number of channels 
de?ned in the system (chMAX), and scene information. 
PoWer supply 450 poWers up the Whole device. 

[0053] The major internal components of one type of 
addressable lighting device is shoWn in FIG. 5 and encom 
passes infrared or radio frequency sensing device 252, Which 
receives the encoded signals emitted from remote control’s 
transmitter 80 and passes it to decoder 260 Which in turns 
transforms the incoming IR/RF signals into a digital level. 
This digital level is then transferred to microcontroller 265, 
Which analyZes the incoming information. If the address 
matches the address stored in non-volatile memory 285, and 
the signal arrived Without errors, microcontroller 265 then 
decodes the command issued by remote control 400, gets the 
desired intensity level and passes it to poWer stage 280. 
PoWer stage 280, Which is normally a triac stage, or back to 
back silicon controlled recti?er (or SCR in short), or reverse 
?ring isolated gate bipolar transistor (or IGBT in short) 
stage, or any other poWer or phase modulating stage, then 
sets the proper intensity of light source 208. PoWer supply 
292 poWers all the electronics of the addressable lighting 
device 250. Zero cross detecting stage 290 synchroniZes the 
Zero cross of the sinusoidal poWer Waveform to ?re the 
poWer stage properly. Many different poWer stages and Zero 
cross circuitry have been de?ned, and they are obvious to 
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persons skilled in the electronics art. PoWer stage 280 can 
also be a direct current (DC) poWer stage, in Which case Zero 
cross stage 290 Will not be needed. If poWer stage 280 is DC, 
phase Width modulation (PWM in short) could be used to 
control the intensity delivered to light source 280 as 
instructed by the remote control. The generation of this 
PWM can also be implemented by microcontroller 265. 
Non-volatile memory 285 keeps the address of the device, as 
Well as the last intensity of the device, as set by remote 
controller 400. For example, if the device Was set to operate 
at 35% light output, upon poWering off and on the device, 
the light output Will be set to 35%. This is another advantage 
of the invention, in Which the last intensity used is auto 
matically saved for latter recall. In addition, a look up table 
(LUT in short) for scenes Will be stored here, in non-volatile 
memory 285, in a more advanced con?guration of the 
invention, Which Will be explained in detail beloW. Light 
emitting diode (LED) 270 is used for visual feedback to the 
operator, as explained above. Programming sWitch 275 is 
used to set the addressable lighting device into programming 
(or “learning” mode). 
[0054] FIG. 6 is a description of one type of serially 
transmitted data protocol used With the invention, and it 
shoWs a serially transmitted packet 600 Where byte0602 is 
STX1 (start of transmission). This byte is used to synchro 
niZe all receiving devices 250 and to signal a beginning of 
transmission; address ?eld 610 comprises the folloWing 
bytes 1 to Where can be any number depending on the 
user de?ned (chMAX) maximum number of channels 
present in the system. The ?rst byte of the address ?eld 610 
can assume any number different than Zero. Avalue of Zero 
in this position Will signal all the listening devices that the 
address needs to be ignored. In other Words, this is hoW the 
invention implements the GLOBAL function. If the value of 
address ?eld 610 is equal to Zero, all devices Will then 
decode the packet 600 regardless of their oWn identity. It is 
important to emphasiZe that address Zero, for this reason, 
cannot be assigned to any addressable device 250; Byte(i+1) 
is intensity level 620, Which corresponds to the intensity to 
the speci?c address de?ned by byte 610, and it can take a 
value of 0% to 100%. It is important to mention that if a 
higher than 1% intensity resolution needs to be achieved in 
the system, the addition of an extra byte in the intensity ?eld 
620 Will accomplish that, effectively alloWing a resolution of 
(1/65535)% instead of a resolution of (1/255)% achieved 
With a single byte; error checking byte (i+2) 630 is any 
mathematical error checking algorithm, such as cyclic 
redundancy check (CRC) to ensure integrity of the data 
received. While there are many types of error checking 
algorithms, this falls outside the scope of the invention; last 
byte(i+3), ETX (end of transmission) 640 signals the end of 
the transmission of the packet 600. This ?eld is optional and 
it can be eliminated, since the arrival of a neW STX1, 602 
Will mean that the previous transmission ended. In this 
embodiment, if the remote control device 400 is set to 
operate in MANUAL mode, only one channel at a time Will 
be transmitted. If the control is operated in SCENE mode, all 
channels Will be sequentially transmitted, either in an 
ascending, descending or randomly grouped channels. 
Therefore, if the SCENE contains a group or cluster of 50 
lights of different addresses, 50 different packets 600 Will 
need to be sent to update the lighting levels of the Whole 
scene. Therefore, there may be a slight visible delay by the 
time that device 1 is updated to the time that the last device 
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is updated. If time is critical for the update time of the Whole 
scene, a more advance system con?guration is described 
below in detail. 

[0055] FIG. 7 is a description of a more advanced type of 
serially transmitted data protocol used With the invention, as 
de?ned by packet 700. As explained earlier, in time critical 
applications (for example Where there is a large number of 
addressable devices in a scene) a local look up table of 
values (LUT) can be saved internally on each one of the 
addressable lighting devices 250, in physical non-volatile 
memory 285. In this case, packet 700 described here is used 
in addition to the packet 600. Packet 700 has a header 
STX2702, With a similar role of STXl, 600. Once this start 
of transmission STX2702 is received by all devices 250, 
they Will all simultaneously decode and save SCENE(n) 
byte1710 (Which can be either 1 to bytes depending on 
the amount of scenes that Want to be used in the system). The 
folloWing bytes+1), called COMMAND byte 720, Will indi 
cate to all devices 250 if the SCENE(n) value 710 needs to 
be saved or recalled. If the COMMAND ?eld 720 received 
indicates that SCENE(n) needs to be saved, an entry in the 
local LUT (located in non-volatile memory 285) in each one 
of the devices 250 Will be saved as folloWs: SCENE(n) entry 
Will hold the present value of the light intensity in each one 
of devices 250 for later recall. In contrast, if the COM 
MAN D ?eld 720 received indicates that SCENE(n) needs to 
be recalled, each one of devices 250 Will set independently 
their intensity according to the value retrieved from their 
local LUT for the corresponding entry previously assigned 
to SCENE(n). An example to clarify folloWs. There are three 
addressable lighting devices With addresses 10, 20 and 30 set 
to 15%, 55% and 75% of light intensity respectively. NoW 
a serially transmitted protocol transmitted from the remote 
control 400 Will start With Byte0=STX2. The folloWing 
byte1=13 (corresponding to SCENE 13). The folloWing 
Byte2=1 (in this example a value of 1 in the COMMAND 
?eld Will mean “save”). The folloWing byte Byte (j+2) 730 
for error checking and correction, as Well as Byte (j+3) 740 
(corresponding to ETX) are omitted for clarity of the 
example. As soon as addressable devices 10, 20 and 30 
receive simultaneously the serially transmitted data, addres 
sable device 10 Will save a value of 15% intensity for 
SCENE 13; addressable device 20 Will save a value of 55% 
intensity for SCENE 13; addressable device 30 Will save a 
value of 75% intensity for SCENE 13; and so on, for as 
many addressable devices 250 are present in the system, in 
their corresponding internal LUT’s. Further to this example, 
the user Will set devices 10, 20 and 30 to an intensity level 
of 50% each. NoW, if the user Wants to recall the previously 
saved SCENE 13, serially transmitted packet 700 transmit 
ted from the remote control 400 Will start With Byte0=STX2. 
The folloWing byte1=13 (corresponding to SCENE 13). The 
folloWing Byte2=2 (in this example a value of 2 in the 
COMMAND ?eld Will mean “recall”). The folloWing bytes 
for error checking and correction, as Well as Byte (j+3) 
(corresponding to ETX) are omitted for clarity of the 
example. As soon as addressable devices 10, 20 and 30 
receive simultaneously the serially transmitted data, addres 
sable device With ID=10 Will recall the intensity value 
assigned to SCENE 13, equal to 15% light intensity; addres 
sable device With ID=20 Will recall the intensity value 
assigned to SCENE 13, equal to 55% light intensity; addres 
sable device ID=30 Will recall the intensity value assigned to 
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SCENE 13, equal to 75% light intensity. Thus, the complete 
SCENE 13 is restored to the same lighting intensity as 
previously saved. 

[0056] A How chart describing one type of softWare used 
to operate the remote control device 400 used With the 
invention is shoWn in FIG. 8 and FIG. 9. Referring to FIG. 
8, remote control 400 is in a standby status 900 to preserve 
battery lifetime. Display and all functions are asleep. Once 
any key is pressed (in this example, although other variation 
of remote controls could have an “ON” key to turn it on) the 
remote control exits the stand by mode and enters the active 
operational mode (ie the display shoWs the softWare revi 
sion or any relevant and pertinent information for its opera 
tion) 902 on Which the remote control aWaits further opera 
tor instruction. At this point, the operator Will decide to 
either enter Manual Mode 904 by depressing the correspon 
dent key 95 or enter Scene Mode 906 by depressing any key 
on group of keys 99. If Manual Mode 904 is entered, the 
softWare Waits for operator instruction to change any one 
intensity corresponding to channel (c) of the plurality of 
addressable lighting devices 205. By depressing key 91 
(LEVEL+) the intensity can be increased and by depress 
ing key 94 (LEVEL—) the intensity level can be 
decreased. Similarly, channel (c) can be incremented by 
depressing key 93 (ADDRESS+) or decremented by 
depressing key 92 (ADDRESS—). Once any of the above 
keys is released, indicating that a change Was detected on the 
remote control, the softWare Will step to state 908 and send 
the information to the system through the IR/RF link. Once 
the information is sent over the air, or broadcasted, the 
softWare Will loop back to state 902 and stay in Manual 
Mode unless any key in group 99 is pressed, indicating that 
Scene Mode 906 is desired to be entered. 

[0057] If Scene Mode 906 is entered by depressing any 
key in group 99, Scene is entered. For example, if key 
number 3 is depressed in group 99, the softWare Will 
understand the action as if the operator Wanted to enter 
Scene If the key corresponding to Scene in group 99 
is depressed for less than 5 seconds (or any other arbitrary 
length of time that can by easily identi?ed form a longer 
period of time on Which the key is held doWn) the softWare 
interprets this action as a Scene recall, meaning the 
operator does not Wish to enter Edit Scene Mode 912, but 
just to recall Scene and update all addressable devices 
205 in the system to those intensity levels as associated to 
each one of the channels This is the case for State 914, 
in Which all the information associated to Scene is then 
sent over the air, or broadcasted as explained above (With 
either one of both embodiments described herein by FIG. 6 
or FIG. 7). Once all the information has been sent over, the 
softWare Will loop back to State 902. In order to simplify the 
explanation of the How chart, it is assumed that the operator 
still Wishes to stay in Scene Mode. (If he Wished to enter 
Manual Mod, he Would have pressed key 95). The softWare 
then proceeds to State 906. 

[0058] In contrast, if any key corresponding to Scene in group 99 is depressed for more than 5 seconds (or any 

other arbitrary length of time that can by easily identi?ed 
form a shorter period of time on Which the key is held doWn) 
the softWare interprets this action as Scene editing, 
meaning the operator Wishes to enter Edit Scene Mode 912. 
The softWare in remote control 400 Will then enter State 920 
(through State 916). The softWare then Waits for operator 
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instruction to change any one intensity corresponding to 
channel (c) of the plurality of addressable lighting devices 
205. By depressing key 91 (LEVEL+) the intensity can 
be increased and by depressing key 94 (LEVEL—) the 
intensity level can be decreased; this intensity is 
associated to channel Similarly, channel (c) can be 
incremented by depressing key 93 (ADDRESS+) or decre 
mented by depressing key 92 (ADDRESS—). Once any of 
the above keys is released, indicating that a change Was 
detected on the remote control, the softWare Will step to state 
930. In this state an entry corresponding to Scene Will be 
made, for channel (c) With an associated intensity Will be 
saved in non-volatile storage memory 440 for latter recall. 
Once this entry is saved, the softWare Will then step to State 
940 and send the information to the system through the 
IR/RF link. The information is sent every time a change is 
detected in order to see in real time hoW the changes are 
affecting the overall lighting. Once the information is sent 
over the air, or broadcasted, the softWare Will then check in 
State 950 if the operator Wishes to eXit the Edit Scene Mode 
912. If it stays in this mode, the softWare Will noW loop back 
to State 920 and Wait for operators’ input for further instruc 
tions and adjustments to Scene levels of intensity. If Edit 
Scene Mode is eXited (by depressing any key in group 99 for 
more than 5 seconds (or any other arbitrary length of time 
that can by easily identi?ed form a shorter period of time on 
Which the key is held doWn) the softWare Will advance to 
State 960; State 960 Will in turn recall all the information 
associated to Scene and then send it over the air, or 
broadcasted as explained above (With either one of both 
embodiments described herein by FIG. 6 or FIG. 7). Once 
all the information has been sent over, the softWare Will loop 
back to State 902. It is also important to mention that at any 
given state in the described ?oW chart, the softWare con 
tinuously checks for activity on all the keys. If no key is 
depressed Within a set period of time (i.e. for ?ve minutes) 
the remote control Will step back to State 900 (stand by 
mode) in order to preserve battery lifetime. 

[0059] While a speci?c embodiment of the invention has 
been shoWn and described in detail to illustrate the appli 
cation of the principles of the invention, it Will be under 
stood that the invention may be embodied otherWise Without 
departing from such principles and various other modi?ca 
tions can be effected and still be Within the spirit and scope 
of the invention. 

I claim: 
1. An addressable lighting device and control system 

comprising: at least one lighting device With an electronic 
address and having a detecting means, a means for sWitching 
said addressable lighting device into a programming mode, 
a microcontroller, and a controllable lighting means; and a 
remote control means to transmit a single channel signal to 
selectively or collectively set said electronic address for the 
addressable lighting device on Which the device Will respond 
to all future signals from the remote control corresponding 
to that electronic address, Wherein said microcontroller 
processes each incoming signal to determine if it pertains to 
said electronic address of said addressable device and if the 
electronic address corresponds then said controllable light 
ing means is activated in accordance With instructions in 
said incoming signal. 

2. An addressable lighting device and control system 
according to claim 1, Wherein said remote control means 
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transmits a single channel signal to sWitch said addressable 
lighting device into programming mode. 

3. An addressable lighting device and control system 
according to claim 1, further comprising means to activate 
said means for sWitching said addressable lighting device 
into said programming mode. 

4. An addressable lighting device and control system 
according to claim 3, Wherein said means to activate said 
means for sWitching said addressable lighting device into 
said programming mode is a laser pointer or a permanent 
magnet. 

5. An addressable lighting device and control system 
according to claim 1, Wherein said detecting means is an 
infrared sensor or a radio frequency antenna. 

6. An addressable lighting device and control system 
according to claim 1, Wherein said means for sWitching is 
selected from the group comprising a mechanical sWitch, a 
pushbutton, a light detecting sWitch, a hall effect sWitch, and 
a reed sWitch. 

7. An addressable lighting device and control system 
according to claim 2, Wherein said means for sWitching is a 
light detecting sWitch. 

8. An addressable lighting device and control system 
according to claim 3, Wherein said means for sWitching is 
selected from the group comprising a mechanical sWitch, a 
pushbutton, a light detecting sWitch, a hall effect sWitch, and 
a reed sWitch. 

9. An addressable lighting device and control system 
according to claim 1, Wherein said addressable lighting 
device further includes a visual display means to indicate 
status. 

10. An addressable lighting device and control system 
according to claim 9, Wherein said visual display means is 
a light emitting diode display 

11. An addressable lighting device and control system 
according to claim 1, Wherein said remote control means 
transmits an infrared or radio frequency signal. 

12. An addressable lighting device according to claim 1, 
Wherein said remote control means includes a microproces 
sor to generate signals. 

13. An addressable lighting device and control system 
according to claim 1, Wherein said remote control means 
includes a plurality of sWitches to set parameters of a signal 
transmitted to said addressable lighting device. 

14. An addressable lighting device and control system 
according to claim 13 Wherein said remote control means 
includes a plurality of sWitches to set parameters of a signal 
transmitted to said addressable lighting device. 

15. An addressable lighting device and control system 
according to claim 1, Wherein said remote control means 
includes a keypad to set parameters of a signal transmitted 
to said addressable lighting device. 

16. An addressable lighting device and control system 
according to claim 13, Wherein said remote control means 
includes a keypad to set parameters of a signal transmitted 
to said addressable lighting device. 

17. An addressable lighting device and control system 
according to claim 1, Wherein said addressable lighting 
device further includes a decoder to transform an incoming 
signal into a digital signal. 

18. An addressable lighting device and control system 
according to claim 1, Wherein said remote control means 
includes means to globally access a plurality of address 
lighting devices to set a desired poWer intensity level. 
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19. A control system for an addressable lighting device, 
comprising: remote control means generating a single chan 
nel output signal; and at least one addressable lighting 
device, said at least one addressable lighting device having 
a changeable electronic address, sWitch means for sWitching 
betWeen a program mode and an operation mode, receiving 
means for receiving said output signal from said remote 
control means, and a microcontroller, Wherein said at least 
one addressable lighting device is in said program mode 
When said electronic address is set or changed and said at 
least one addressable lighting device being in said operation 
mode When operating, and Wherein said output signal of said 
remote control means sets said electronic address and said 
poWer intensity value. 

20. A control system for an addressable lighting device 
according to claim 19, further comprising means to activate 
said sWitch means for sWitching betWeen said programming 
mode and said operation mode. 

21. A control system for an addressable lighting device 
according to claim 20, Wherein said means to activate is a 
laser pointer or a permanent magnet. 

22. A control system for an addressable lighting device 
according to claim 19, Wherein said receiving means is an 
infrared sensor or a radio frequency antenna. 

23. A control system for an addressable lighting device 
according to claim 19, Wherein said sWitch means for 
sWitching betWeen said programming mode and said opera 
tion mode is selected from the group comprising a mechani 
cal sWitch, a pushbutton, a light detecting sWitch, a hall 
effect sWitch, and a reed sWitch. 

24. A control system for an addressable lighting device 
according to claim 1, Wherein said addressable lighting 
device further includes a visual display means to indicate 
status. 

25. A control system for an addressable lighting device 
according to claim 24, Wherein said visual display means is 
a light emitting diode display 

26. A control system for an addressable lighting device 
according to claim 19, Wherein said remote control means 
transmits an infrared or radio frequency signal. 

27. A control system for an addressable lighting device 
according to claim 19, Wherein said remote control means 
includes a microprocessor to generate signals. 

28. A control system for an addressable lighting device 
according to claim 19, Wherein said remote control means 
includes a plurality of sWitches to set parameters of a signal 
transmitted to said addressable lighting device. 

29. A control system for an addressable lighting device 
according to claim 27 Wherein said remote control means 
includes a plurality of sWitches to set parameters of a signal 
transmitted to said addressable lighting device. 

30. A control system for an addressable lighting device 
according to claim 19, Wherein said remote control means 
includes a keypad to set parameters of a signal transmitted 
to said addressable lighting device. 

31. A control system for an addressable lighting device 
according to claim 27, Wherein said remote control means 
includes a keypad to set parameters of a signal transmitted 
to said addressable lighting device. 

32. A control system for an addressable lighting device 
according to claim 19, Wherein said addressable lighting 
device further includes a decoder to transform an incoming 
signal into a digital signal. 
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33. A control system for an addressable lighting device 
according to claim 19, Wherein said remote control means 
includes means to globally access a plurality of address 
lighting devices to set a desired poWer intensity level. 

34. A method of programming addressable lighting 
devices in a lighting control system having a remote control 
means to transmit signals to said addressable lighting 
device, comprising the steps of: 

a. providing at least one addressable lighting device, said 
at least one addressable lighting device having a 
changeable electronic address, sWitch means for 
sWitching betWeen a program mode and an operation 
mode, and receiving means for receiving an output 
signal from said remote control means, Wherein said at 
least one addressable lighting device is in said program 
mode When said electronic address is set or changed or 
When a poWer intensity value is changed and said at 
least one addressable lighting device being in said 
operation mode When operating, and Wherein said 
output signal of said remote control means sets said 
electronic address and said poWer intensity value; 

b. changing said addressable lighting device to said pro 
gram mode; 

c. transmitting a single channel signal to said addressable 
lighting device to set an electronic address and/or a 
poWer intensity value of said addressable lightening 
device; and 

d. changing said addressable lighting device to said opera 
tion mode. 

35. A method of programming addressable lighting 
devices in a lighting control system according to claim 34, 
further comprising the step of sending a signal When said 
addressable lighting device is in said operation mode to 
activate said addressable lighting device. 

36. A method of programming addressable lighting 
devices in a lighting control system according to claim 34, 
Wherein said single channel signal is a serially transmitted 
data protocol, and further comprising the steps of: 

a. synchroniZing said lighting devices to signal a begin 
ning of transmission of said serially transmitted data 
protocol; and 

b. generating said serially transmitted data protocol With 
an address ?eld Wherein a ?rst byte of the address ?eld 
being different than Zero, and With an intensity level 
?eld corresponding to an intensity of a speci?c address 
de?ned by said address ?eld. 

37. A method of programming lighting devices With 
electronic addresses in a lighting control system having a 
remote control means to transmit signals to said lighting 
devices using a serially transmitted data protocol, compris 
ing the steps of: 

a. internally saving a local look up table of values (LUT) 
on each one of the lighting devices; 

b. generating said serially transmitted data protocol; 

c. simultaneously decoding and saving a SCENE portion 
of said serially transmitted data protocol in each one of 
the lighting devices; and 

d. examining a COMMAND portion of said serially 
transmitted data protocol to determine if a SCENE 
needs to be saved or recalled, and 
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1. if the COMMAND portion indicates that said 
SCENE needs to be saved, saving a corresponding 
entry in the LUT of the lighting devices; or 

2. if the COMMAND portion indicates that said 
SCENE needs to be recalled, setting intensity values 
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of each of said lighting devices according to the 
value retrieved from a LUT for a corresponding 

entry previously assigned to said SCENE. 


